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DETAILED ACTION 



Drawings 



1 . The drawings are objected to under 37 CFR 1 .84(u)(1 ) because the view 
numbers are not preceded by the abbreviation "FIG.". Corrected drawing sheets in 
compliance with 37 CFR 1 .121(d) are required in reply to the Office action to avoid 
abandonment of the application. Any amended replacement drawing sheet should 
include all of the figures appearing on the immediate prior version of the sheet, even if 
only one figure is being amended. The figure or figure number of an amended drawing 
should not be labeled as "amended." If a drawing figure is to be canceled, the 
appropriate figure must be removed from the replacement sheet, and where necessary, 
the remaining figures must be renumbered and appropriate changes made to the brief 
description of the several views of the drawings for consistency. Additional replacement 
sheets may be necessary to show the renumbering of the remaining figures. Each 
drawing sheet submitted after the filing date of an application must be labeled in the top 
margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1 .1 21 (d). If 
the changes are not accepted by the examiner, the applicant will be notified and 
informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 
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2. Applicants are reminded that while reference characters are permitted in the 
claims, the claim language must be able to stand independent of the reference 
numbers. The reference numbers may not be relied upon to provide nexus between the 
process limitations and the apparatus parts. 

It is especially noted that "U" is used as part of the claim language in claim 1 1 
(line 12) and used as a reference character (in parenthesis) in claims 17 and 18. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 11 and 18 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 11 recites the limitation "the gaseous-based hydrogen effluents" in lines 1- 
2. There is insufficient antecedent basis for this limitation in the claim. 

Claim 18 recites the limitation "the recycle gas from the PSA" in line 14. There is 
insufficient antecedent basis for this limitation in the claim. 
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Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 11-16,19 and 20 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Baker et al. (US 6,1 79,996 B1 ). 

With regard to claims 11,15 and 16, Baker et al. discloses a process for 
recovering hydrogen-based gaseous effluents resulting from at least two (multiple, see 
col. 11, lines 1 1-43) reactor units R1 and R2 (101) in which hydrogen is consumed, the 
unit R2 producing a hydrogen-rich gaseous effluent at a pressure P and the unit R1 
producing a hydrogen-poor gaseous effluent, wherein the gaseous effluents resulting 
from the reactors R1 and R2 are treated in a gas separation unit U (108) so as to 
provide, at a first outlet, a hydrogen-rich gaseous effluent (110) exhibiting a greater 
hydrogen concentration that that of the hydrogen-rich gaseous effluent, and, at a 
second outlet, a waste stream (109), and the enriched stream (110) resulting from the 
first outlet is reinjected into the reactor units (101) in which hydrogen is consumed in 
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Fig. 1, col. 2, line 3 to col. 3, line 20 and col. 11, line 11 to col. 17, line 33. It is noted 
that since Baker et al. teaches the reactors being used to perform different reactions, 
the hydrogen concentrations will vary across the reactors such that one effluent is 
inherently higher in hydrogen concentration than another. 

Baker et al. does not teach mixing the hydrogen-poor effluents or increasing their 
pressure to that of the hydrogen rich-effluent, but one of ordinary skill in the art would 
have recognized that the effluents could be combined as a matter of design choice, 
such as to reduce the amount pf piping required. Also, equalizing the pressure of all 
effluents would have been obvious to simplify operations by having all feeds at the 
same pressure. 

With regard to claims 12 and 13, Baker et al. teaches the effluents having 
pressures as high as 500 or 5000 psig in col. 1 1 , lines 33-43. 

With regard to claim 14, the hydrogen concentration of the effluents could be 
selected as a matter of design choice, such as using excess hydrogen to improve 
reaction kinetics. 

With regard to claims 19 and 20, Baker et al. teaches the reactors being used to 
perform any hydrogenation reaction, including multiple specific examples at col. 7, line 
50 to col. 9, line 67. The selection of specific well-known hydrogenation reactions would 
be within the scope of one having ordinary skill in the art. 
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7. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Baker et 
al. (US 6,179,996 B1) in view of Gosling et al. (US 5,278,344). 

Baker et al. does not teach the gas separation unit being an adsorber, but 
Gosling teaches using a PSA system (24) to recover and recycle hydrogen in a similar 
system (hydrodealkylation of toluene to benzene) in Fig. 1 and col. 8, line 3 to col. 9, 
line 8. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to substitute the PSA unit of Gosling for the membrane unit of 
Baker et al. since they are alternate means in the art for recovering and recycling 
hydrogen to reactor units. 

8. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Baker et 
al. (US 6,179,996 B1)and Gosling etal. (US 5,278,344) as applied against claim 17, 
and further in view of Krishnamurthy et al. (US 5,100,447). 

Gosling et al. teaches the recited PSA process, except for the waste or purge 
stream being a recycle gas that is recycled to the PSA unit. However, Krishnamurthy et 
al. teaches recycling a waste stream (10) back to the PSA unit (B) in Fig. 1 and col. 8, 
lines 46-52. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the recycle of Krishnamurthy et al. into the process 
of Baker et al. and Gosling et al. to increase the recovery of hydrogen. 
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Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The Kahn, Sircar et al., Lehman et al., Pines et al., Pedersen et 
al., Baker et al. '628 and Cieutat et al. (disclose similar systems. 

Conclusion 

1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason M. Greene whose telephone number is (571) 

272- 1 1 57. The examiner can normally be reached on Monday - Friday (1 0:00 AM to 
6:30 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Marcheschi can be reached on (571) 272-1 166. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 



Application/Control Number: 10/576,829 Page 8 

Art Unit: 1797 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Jason M. Greene/ 

Primary Examiner, Art Unit 1797 
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January 30, 2010 



